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Abstract of JP7213499 

PURPOSE:To provide a purse measuring device 
which is able to know easily the degree of 
movement strength and the range of proper 
movement strength according to a body condition or 
the like. COIMSTITUTION:The display portion 4 of a 
device main body is made up of a numeral display 
portion 4a to display numerate such as the number 
of pulse; and a bar graph display portion 4b to 
display movement strength by means of bar graph 
by dvi ding it into 10 stages In the range of 0-100%, 
In the case where movement strength calculated on 
the basis of a pulse measurement value is wrthln 
the range of proper movement strength, the 
movement strength Is displayed by means of a long 
bar graph, and in the case of not within the range of 
proper movement strength, the movement strength 
Is displayed by means of a short bar graph, and at 
the same time a mark 21 (the case of movement 
strahgth being too weak) or a mark 22 (the case of 
movement strength being too strong) is displayed. 
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[0010] 

[Embodiment] 

Hereinafter, a pulse measuring device of the present invention will be 
described, based on the embodiment. FIG. 1 is an external perspective view 
of the device according to one embodiment. FIGS. 2 and 3 is an external 
perspective view and a side view, respectively, of the device as viewed from 
the rear side of a main body thereof. This pulse measuring device is of a ^ 
compact, portable type, and is composed of the main body 1 and a cover 2. 
The main body 1 includes: a pulse sensor 3 which is provided on the rear side 
of the main body 1 and which detects pulses through a finger placed thereon; 
and a display portion 4 which is provided on the front side of the main body 1 
and which displays pulses detected by the pulse sensor 3. Further, on the 
side of the display portion 4, switches 5, 6, and 7 are arranged. The cover 2 
protects the front side of the main body including the display portion 4, the 
switches 5, 6, and 7, and the like, and is freely openable and closable with 
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respect to the main body 1 by a hinge linkage 8. lb the front side of the 
cover 2, a clip 9 is fitted which is used to permit the device to be fitted to a 
belt of trousers or a skirt, or the like so as to take it along with. 
[0011] 

FIG. 4 is a block diagram showing one example of the circuit 
structure of the device as described above. The pulse sensor 3 is a sensor for 
detecting the pulse wave, and is composed of a light emitting element (for 
example, an infrared ray emitting LED) and a light receiving element (for 
example, phototransistor). A constant current circuit 10 is a circuit for 
supplying a current to the light emitting element of the pulse sensor 3, and is 
turned ON and OFF by a control circuit 11. The control circuit 11 is 
composed of a microcomputer and its peripheral circuit, and controls turning 
ON and OFF of the light emitting element, detection of a pulse wave signal, 
display of, for example, a calculated number of pulse and a movement 
strength, and the like. A display circuit 12 is provided for displaying a 
number of pulse, a movement strength, and the like, and is composed of, for 
example, an LCD (liquid crystal display element). An amplifier circuit 13 is 
a circuit for amplifying a signal from the light receiving element of the pulse 
sensor 3* A comparator circuit 14 is a circuit for extracting a pulse wave 
synchronization signal from an amplified pulse wave signal. The switches 5 
to 7 are provided for changing the operation of the control circuit 11- A 
power supply circuit 15 is a power source of the device, and is composed of a 
battery. 
[0012] 

The display portion 4 of the device main body 1 provides a display as 
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shown in FIG. 5, and is mainly composed of a numeral display portion 4a for 
displaying numerals such as the number of pulse, and a bar graph display 
portion 4b for displaying in bar graphs movement strength divided into 
several stages (10 stages in this embodiment) in the range of 0 to 100%. Of 
these portions, the graph display portion 4b, a unique feature of the 
invention, displays the movement strength divided into 10 stages at 10% 
intervals (0 to 10%, 11 to 20%, ...91to 100%), with a display provided there 
below indicating "movement strength... 40-. . 70-* (%)". In this embodiment, of 
the bar graphs, a bar graph portion 20 corresponding to the movement 
strength "„70%", that is, the bar graph portion 20 in the range of movement 
strength of 41 to 70% as shown in an enlarged view of FIG. 6, has longer bars 
than those located out of this range, indicating that the range of proper 
movement strength is 41 to 70%. This range of proper movement strength 
is an effective movement strength range for maintaining good health, based 
on a common notion that it is desirable to do exercise with a movement 
strength of 40 (41 in this embodiment for convenience) to 70% of the 
maximum movement strength. 
[0013] 

The switch 5 arranged side close to the display portion 4 is a pulse 
switch. The switch 6 is provided for checking a target resting number of 
pulse, and the like. The switch 7 is a setting switch for inputting age and 
the like. Further, in this embodiment, the bar graph display portion 4b has 
marks (advising means) 21 and 22 which give advice on a movement 
strength when the movement strength is not proper movement strength, so 
that the movement strength falls into the range of proper movement 
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strength. As shown in FIG. 7(a), the mark 21 indicates, for example, when 
the measured number of pulse is 100 pulses/minute -and the movement 
strength at this point is 21 to 30%, that the movement strength is obviously 
lower than the range of proper movement strength (41 to 70%), thus 
meaning "Your exercise is so weak that expected effect cannot he achieved. 
Increase the pace of your exercise". 
[0014] 

On the contrary, the mark 22 in FIG. 7(b) indicates, when the 
measured number of pulse is 164 pulses/minute and the movement strength 
at this point is 81 to 90%, that the movement strength is higher than the 
range of proper movement strength, thus meaning that "Your exercise is so 
strong that the body will be damaged. Decrease the pace of your exercise/' 
When the calculated movement strength is below 0%, the movement 
strength is not displayed, with only the mark 21 displayed. On the other 
hand, when the calculated movement strength is above 100%, it is included 
in the movement strength at 100%. 
[0015] 

Instead of these marks 21 and 22, for example, a character as shown 
in FIG. 8 may be displayed* FIG. 8(a) shows an example of a display of 
"DOWN" 23 when the movement strength is too strong. FIG. 8(b) shows an 
example of a display of "UP" 24 when the movement strength is too weak. 
Alternatively, other characters, more specifically, "Increase the pace", 
"Decrease the pace", or the like may be expressed. 
[0016] 

Next, how a display is provided by the display portion 4 will be 
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described below, referring to a detailed example, where, in this embodiment, 
the age is set at 40 years old and the resting number of pulse at rest is 75 
pulses/minute. The display provided after the battery is put in the device 
main body 1 or when the device is not in operation is in a state as shown in 
FIG, 9(a). At this point, pressing the switch 7 changes the display to a 
display of age. Further continuously pressing the switch 7 increases the 
value of age displayed with an increment of 1 year; therefore, a given age is 
set by releasing the switch 7 when the age of the user is displayed (see FIG, 
9(b)). After the age setting, pressing the switch 5 displays "PULSE", 
indicating that pulse measurement can be performed (see FIG. 9(c))- To 
terminate the pulse measurement at this point, pressing the switch 5 again 
restores the state of FIG. 9(a). 
[0017] 

In the pulse measurement, under the condition that the user is 
sitting in the chair while in a relaxed, rest state, his or her finger is placed on 
the pulse sensor 3 provided on the rear side of the main body 1, upon which 
pulses are detected through the finger by the pulse sensor 3, and then is 
displayed as a number of pulse per minute. Upon the display of the number 
of pulse, the switch 7 is pressed (see FIG. 9(d)). Following the display of the 
resting number of pulse, the number of pulse (target number of pulse) 
corresponding to the range of proper movement strength is displayed (see 
FIG. 9(f)), upon which the measured resting number of pulse of the user is 
set and displayed as shown in FIG, 9(e). On the display shown in FIG. 9(6, 
the lower limit of the target number of pulse, that is, the number of pulse 
(117 pulses/minute) at a movement strength of 40%, is indicated. In this 
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case, the bar graph of 41 to 50% flashes, indicating the lower limit of the 
target number of pulse. After the display of this lower limit of the target 
number of pulse, the upper limit of the target number of pulse, that is, the 
number of pulse (149 pulses/minute) at a movement strength of 70%, is 
displayed (see FIG. 9(g)). In this case, the bar graph of 61 to 70% flashes, 
indicating the upper limit of the target number of pulse. 
[0018] 

The series of displays show that, when the age is 40 and the resting 
number of pulse is 75 pulses/minute, an exercise done at a number of pulse 
falling into the range of 117 to 149 pulses/minute has an proper movement 
strength, which is effective for the body condition of a person concerned. 
The target number of pulse in FIGS. 9(6 and 9(g) can be respectively 
calculated by the following formula: 

Lower limit (a movement strength of 40%) = (Estimated maximum 
number of pulse - Resting number of pulse) x 40/100(%) + Resting number of 
pulse; 

Upper limit (a movement strength of 70%) = (Estimated maximum 
number of pulse - Resting number of pulse) x 70/100(%) + Resting number of 
pulse. 

Note- Estimated maximum number of pulse = 220 - Age. 
After confirming the lower limit and the upper limit of the target number of 
pulse, doing actual exercise and pressing the switch 5 dining or after the 
exercise displays "PULSE" as shown in FIG. 10(h), which is equivalent to the 
state of FIG. 9(c) indicating that the pulse measurement can now be 
performed. Then, in the same manner as described above, the finger is 
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placed on the pulse sensor 3 provided on the rear side of the main body 1 to 
measure the number of pulse. As soon as the measured number of pulseis ? 
displayed, the movement strength corresponding to this number of pulse is 
displayed (see FIGS. 10(i) to 10(k)). FIG. 10(i) shows that the movement 
strength is 51 to 60% and thus the measured number of pulse (130 
pulses/minute) is within the range of proper movement strength (41 to 70%). 
Thus, on this display, it is desirable that the user do exercise while 
maintaining his or her exercising pace. 
10019] 

FIG. 10(j) shows the state that the movement strength is 21 to 30% 
and thus the measured number of pulse (100 pulses/minute) does not reach 
the range of proper movement strength, thus indicating the mark 21, which 
means "Increase the pace of your exercise", so that the number of pulse falls 
into the range of proper movement strength. FIG. lOCk) shows the state 
that the movement strength is 81 to 90% and thus the measured number of 
pulse (165 pulses/minute) exceeds the range of proper movement strength, 
thus indicating the mark 22, which means "Decrease the pace of your 
exercise*', so that the number of pulse falls into the range of proper 
movement strength. 
[0020] 

In the example described above, to check the age, the resting number 
of pulse, and the target number of pulse that are currently set, the following 
process is taken. For the age, pressing the switch 7 in the state of FIG. 9(a) 
provides the display in the state of FIG, 9(b), and then the state of FIG. 9(a) 
is automatically restored after passage of a predetermined period of time. 
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For the resting number of pulse and the target number of pulse, pressing the ^ 
switch 6 in the state of FIG. 9(a) provides the displays of FIGS* 9(e) to 9(g) in -or 
order, and then the state of FIG. 9(a) is automatically restored after passage 
of a predetermined period of time. 
[0021] 

lb change the age, the resting number of pulse, and the target 
resting pulse rate that are currently set, the following process is taken* For 
the age and the resting number of pulse, operations involved in the displays 
of FIGS. 9(a) to 9(d) are repeated to make changes. For the age only, 
operations involved in the displays of FIGS. 9(a) and 9(b) are performed. 
For the target resting number of pulse, the switch 5 is pressed at the state of 
FIG. 9(a), and then operations involved in the displays of FIGS. 9(c) to 9(d) 
are performed. 
[0022] 

The embodiment described above refers to the case where the range 
of proper movement strength is 40 to 70%. However, the range of proper 
movement strength is not necessarily limited to this range but can be 
changed as appropriate in accordance with the body condition, the physical 
strength, the physical condition, the purpose of an exercise, and the like of 
the user. For example, it is appropriate that the range of proper movement 
strength be set at 70 to 80 % for training for physical strength improvement, 
at 40 to 50% for anti-obesity training and diabetic treatment, and at 20 to 
30% for rehabilitation. 
[0023] 

The pulse measuring device of the embodiment descried above is of a 
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compact, portable type, but is also applicable to wristwatch-type pulse ^ • 

measuring devices, or pulse measuring devices in stationary exercise ■ ■* 

machines such as ergometers, treadmills, or the like. 
[0024] 

[Effect of the Invention] 

The pulse measuring device of the present invention, which is 
configured as described above, provides the following effects. 

(1) The display portion displays movement strength in the range of 0 
to 100%. When a calculated movement strength corresponds to the proper 
movement strength, this portion displays the range of proper movement 
strength distinctly from other ranges, thus making it easy for the user to 
recognize whether or not the exercise is proper. 

(2) Advising means is provided which, when the movement strength 
is not a proper movement strength, gives advice on the exercise so that the 
movement strength falls into the range of proper movement strength. 
Accordingly, it is advised to decrease the pace of the exercise when the 
movement strength is too strong while it is advised to increase the pace of 
the exercise when the movement strength is too small, so that the movement 
strength falls into the range of proper movement strength. Therefore, the 
user can control the strength level of the exercise, and thus can always 
maintain proper movement strength to thereby more reliably achieve 
effective exercise. 

(3) The use of marks (such as characters or symbols) as the advising 
means permits recognition at first sight whether to increase or decrease the 
movement strength depending on how the mark is displayed. 

9 
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(4) The display of movement strength in bar graphs permits easy 
discrimination between the range of proper movement strength and other 
ranges, thus permitting recognizing at first sight whether or not the 
movement strength is safe and effective. 

(5) The configuration, in which the user inputs his or her age and the 
resting number of pulse before his or her exercise and then the range of 
target number of pulses for doing exercise within the range of proper 
movement strength is displayed, permits roughly recognizing the strength 
level of the exercise that is about to be done. 

(6) Displaying in bar graphs movement strength divided into several 
stages in the range of 0 to 100% permits easily changing the target 
movement strength range in accordance with the body condition, the 
physical strength, the physical condition, the purpose of exercise, and the 
like of the user. 
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FIG. 4 

1. Pulse sensor scca,v 

2. Constant current circuit ?.-r 

3 . Amplifier circuit 

4* Comparator circuit 

5. Control circuit 

6. Power supply circuit t 

7. Display circuit 

8. Switch 



FIG. 5 

1. Resting 
Years old 
Target 

2. Pulses/minute 

3. Movement strength 



FIG,7 

1. 100 pulse/minute 

2. 164 pulse/minute 
3.4. Movement strength 

FIG.8 

1. 164 pulses/minute 

2. 100 pulses/minute 
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3.4. Movement strength 
FIG. 9 

1. 40 year-old 

2. 75 pulses/minute 

3. 75 pulses/minute 
At rest 

4. 117 pulses/minute 
Target 

5. 149 pulses/minute 
Target 

6-12. Movement strength 

FIG. 10 

1. 130 pulses/minute 

2. 100 pulses/minute 

3. 165 pulaes/minute 
4-7, Movement strength 
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